Therapeutic effects of human mesenchymal stem cells on traumatic brain injury in rats: secretion of neurotrophic factors and inhibition of apoptosis.
To investigate the therapeutic effects and mechanisms of action of human mesenchymal stem cells (hMSCs), rats were intravenously treated with hMSCs 24 h after traumatic brain injury (TBI). Neurological function was significantly recovered in the hMSC-treated group by 15 days after TBI compared to the placebo group treated with saline. Quantitative ELISA of extracts from the entire traumatized cerebral hemispheres showed significantly increased expression of nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF), and neurotrophin-3 (NT-3) in the hMSC group at 2 days after TBI, with expression decreasing over time. Western blot analysis demonstrated that pAkt expression was upregulated at 2 days after TBI, and caspase-3 cleavage was significantly decreased at 8 days after TBI in the hMSC group. Our results show that treatment of TBI with hMSCs during the acute phase of injury can enhance neurological functional outcome, and suggest that increased levels of neurotrophic factors in the injured hemisphere leading to decreased neuronal apoptosis is one mechanism by which functional recovery may occur.